Hormonal regulation of the nuclear localization signals of the human glucocorticosteroid receptor.
Nuclear localization of the rat glucocorticosteroid receptor (rGR) transiently expressed in COS-7 cells appears to be mediated by two nuclear localization signals, NL1 and NL2, in a hormone-dependent mechanism. We investigated the intracellular distribution of the human GR (hGR) expressed in COS-7 cells, by a different immunohistochemical technique involving immunostaining of cell pellet sections, thus avoiding the use of cell permeabilizing agents and allowing rigorous comparison between successive experiments. With a large set of hGR mutants, we could define determinants of the hGR nuclear localization and compare them with those previously reported for rGR. Our study demonstrated two hormone-dependent nuclear localization signals. NL1 activity, overlapping the DNA-binding domain (DBD)-hinge boundary, was repressed by the unliganded ligand-binding domain (LBD), even if the repressed NL1 retained a residual potency to target hGR in the nucleus. Structure/function analysis suggested a bipartite structure of NL1, analogous to that of other nuclear targeting signals (the carboxy-terminal part of DBD between amino acids 478 and 487 and the beginning of the hinge region which includes a basic amino acid stretch between 491 and 498). Upon hormone binding, NL2, located in the LBD, was activated, but was unable by itself to sustain full nuclear localization, which required the derepressed NL1 activity. Only two sequences in the LBD, localized between amino acids 600 and 626 and from amino acid 696 up to the carboxyl-terminal amino acid 777, respectively, were found to inhibit NL1 activity. As previously reported, efficient nuclear retention, mandatory for gene expression, did not required DNA-binding activity. The controversial intracellular localization of the unliganded form of hGR and the role of hsp90 in cytoplasmic localization are further discussed.